Sodium triaqua [ ( 1,2-ethanediyldinitrilo-n 2 N,N' )tetraacetato-n 401,02 ' O 3 ' 04 ]lanthanate(iii) pentahydrate, Na[La(CmHI2NEO8)(H20)3].5H20, sodium triaqua[(1,2ethanediyldinitrilo-n2N, N')tetraacetato-n401 ,O 2 ,O 3 ,O 4 ] _ neodymate(III) pentahydrate, Na[Nd(C10HI2N208 )-(H20)a].5H20, and sodium triaqua[(1,2-ethanediyldinitr-Acta Cryst.
ilo-n2 N, N')tetraacetato-n 4 O l ,O2,03,04 ] europate(III) pentahydrate, Na[Eu(CmHi2N208)(H20)3].5H20, are isomorphous and isostructural; all contain nine-coordinate lanthanoid ions, each of which bonds to two N atoms, four acetate O atoms and three water molecules.
Comment
The change in coordination number of lanthanoid-(III) complexes in solution, arising from the lanthanoid contraction, has attracted much attention recently in connection with the anomalous behaviour (a double series or S-shaped) in their thermodynamic and physico-chemical properties (Yamaguchi, Nomura, Wakita & Ohtaki, 1988) . For aqualanthanoid(III) complexes, it has been found from extended X-ray absorption fine structure (EXAFS) studies (Yamaguchi et al., 1988) that in aqueous solution the hydration number of the lanthanoid(III) ions changes from nine for the light ions to eight for the heavy ions through an equilibrium between nine and eight for the intermediate ions.
In the solid state, however, the nonaaqualanthanoid-(III) ions are formed throughout the series (Kurisaki, Yamaguchi & Wakita, 1993) . Thus, it is important to compare the coordination structures of lanthanoid-(III) complexes both in solution and in crystals. A similar EXAFS study has been carded out on ethylenediaminetetraacetate (edta) complexes of a series of the lanthanoid(III) ions in solution (Nakamura, Yamaguchi, Wakita, Nomura & Choppin, 1993) . The corresponding crystal structures are needed for comparison as structural standards in the EXAFS data analysis. The crystal structures of the lanthanoid(III)-edta complexes have previously been determined for orthorhombic Na[Ln(edta)(H20)3].5H20 (Ln = Pr, Sm and Gd) (Templeton, Templeton, Zalkin & Ruben, 1982) , monoclinic Na[Ho(edta)(H20)3].5H20 (Templeton, Templeton & Zalkin, 1985) , orthorhombic Na[Dy(edta)(H20)3].5H20 and monoclinic Cs[Yb(edta)(H2Oh].3H20 (Nassimbeni, Wright, van Niekerk & McCallum, 1979) . Only preliminary data are available for the potassium salt of the La(III)-edta complex (Hoard, Lee & Lind, 1965) . In this study, we have determined the crystal structures of the hydrated sodium salts of the edta complexes of La In, The three compounds crystallize in the orthorhombic space group Fdd2, as do the sodium salts of the analogous edta complexes of Pr m, Sm m and Gd nl (Templeton et al., 1982) , and Dy m (Nassimbeni et al., 1979) , with which they are isomorphous and isostructural. The fractional atomic coordinates and the equivalent isotropic displacement parameters are listed in Tables 1, 2 and 3. ORTEPII (Johnson, 1976 ) plots of the coordination moieties for the complexes are given in Figs. 1, 2 and 3. The atomic positions in Na[La(edta)(H20)3].5H20 are similar to those in K[La(edta)(H20)3].5H20 (Hoard et al., 1965) . Na[Ln(CloH12NzO8)(H20)3].5H20 (Ln = La, Nd, Eu)
The important interatomic distances and bond angles for these ions are listed in Tables 4, 5 and 6. The individual lanthanoid(III) ions have a typical ninefold coordination, consisting of two amino N atoms, four acetate O atoms, and three water molecules, as found for Pr m, Sm m and Gd nI (Templeton et al., 1982), and Dy "l (Nassimbeni et al., 1979) . The Ln--O and Ln--N distances decrease with increasing atomic number, as expected from the lanthanoid contraction. The environment of the Na cation is best described in terms of its position at the center of a highly distorted octahedron. The Na--O distances vary from 2.378 (9) to 2.566 (6) (Johnson, 1976 ) plot for Na[Nd(CIoH12N208)-(H20)3].5H20. Displacement ellipsoids are drawn at the 50% probability level.
OW3 06 C5 .. ) N1 Fig. 3 . ORTEPII (Johnson, 1976 ) plot for Na[Eu(CloHI2NzO8)-(H20)3].5H20. Displacement ellipsoids are drawn at the 50% probability level.
Experimental
Crystals of the La-and Eu-edta complexes were prepared by refluxing 5 mmol of the relevant lanthanoid oxide with 10 mmol of Hnedta in 250 ml water and periodically adding small sodium hydroxide pellets until the oxide dissolved. The pH of the solutions was adjusted to 4.5 by adding aqueous NaOH. After slow evaporation of solvent at room temperature colorless prismatic crystals appeared in the mother solution.
An aqueous solution of the Nd-edta complex was prepared by mixing commercially available NdCI3 with the ligand in a 1:1 molar ratio in water. The pH of the solution was adjusted to 4.5 by adding aqueous NaOH. Violet prismatic crystals appeared on allowing the mother solution to stand at room temperature for a week.
Compound (1 (7) 3.2 (4) C (7) 0.6004 (4) 0.2822 (2) 0.3013 (6) 2.4 (3) C(8) 0.5973 (5) 0.2557 (2) 0.4013 (7) 3.2 (4) C(9) 0.6497 (4) 0.2661 (2) 0.6360 (7) 2.8 (3) C(10) 0.5807 (4) 0.2531 (3) 0.6002 (7) 2.5 (3) (7) 3.0 (4) C(6) 0.4821 (4) 0.2663 (2) 0.4766 (8) 3.0 (4) C (7) 0.5990 (4) 0.2829 (2) 0.2986 (7) 2.4 (3) C(8) 0.5949 (6) 0.2557 (3) 0.3972 (8) 3.1 (4) C(9) 0.6483 (4) 0.2656 (2) 0.6319 (7) 2.6 (3) C(10) 0.5786 (4) 0.2528 (3) 0.5961 (8) 2.6 (4) (1) 
